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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1-4, 6-8, 10-12, 15, 17-19, 21, 30-31, and 34, are rejected under 35 
U.S.C. 102(e) as being anticipated by U. S. Patent Application Publication No. 
2002/0045105 (Brown et al, herein after referred to as Brown). 

Brown, in the abstract, in [0023], [0025], [0048], [0049], [0051], [0052], [0053], 
[0054], [0055], discloses a method or reducing errors (reducing seam lines) in 
lithographic processes comprising providing a substrate, applying a photosensitive 
material on the substrate (surface to be patterned), providing energy sources as 
irradiation sources (for multiple pass writing), providing a mask (gray scale mask with a 
pattern to be defined on the substrate, mask is replicated on the substrate to form a 
repeating gray scale pattern, using multiple passes that are offset) defining a pattern to 
be replicated on the substrate, performing a first pass to partially expose a first portion 
on the photosensitive layer and positioning the mask offset at a small distance so as to 
perform multiple passes (upto nth sweep) such that no two passes write along the same 
path, and repeating the passes to form a final desired structure (continuously but 
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partially exposing the entire photosensitive layer, forming a desired substrate contour), 
resulting in the reduction of stitching errors (reducing seam lines) (claims 1,10, 30, and 
34). Brown, in [0051], discloses that the number of sweeps (passes) can be about 2, or 
4 (claims 2-3). Brown, in [0051], discloses that each pass of the multiple passes is 
offset a certain amount (1/8, where 8 is the no. of passes performed such that no two 
passes write along the same path i.e., 1/n of the pattern size for "n" no. of sweeps) 
(claims 4, and 15). Brown, in [0048], discloses that the mask is a gray scale mask 
(claims 6, 17, and 31). Brown, in [0010], discloses that the mask is formed of a High 
Energy Beam Sensitive (HEBS) glass (claims 7, and 18). Brown, in [0052], [0053], 
[0054], discloses that the gray scale mask is formed by writing the mask with a laser or 
electron beam energy source (claims 8, and 19). Brown, in [0056], discloses 
developing the photosensitive layer followed by exposure (developing removes a 
portion of the photosensitive layer), heating the remaining the photosensitive layer and 
etching the substrate (under the photosensitive pattern) to form a microstructure (solid 
structure) (claims 11-12). Brown, in [0020], [0022], [0025], discloses forming an array of 
microstructures with minimum lithographic errors arising form stitching errors (seam 
lines) (claim 21). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 9, and 20, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U. S. Patent Application Publication No. 2002/0045105 (Brown et al. f herein after 
referred to as Brown) in view of U. S. Patent Application Publication No. 2002/0146627 
(Suleski et al., herein after referred to as Suleski). 

Brown, in [0053], and [0054], discloses that a binary mask can be used for 
exposing the photosensitive material. 

The difference between the claims and Brown is that Brown does not disclose 
that the binary mask modulates a defocused irradiation to expose the photosensitive 
layer and that the illumination is varied in its intensity (claims 9,and 20 ). 

Suleski, in the abstract, in [0013], [0014], and [[0054], discloses that binary 
masks with variable transmissions are employed for exposure, and that the photoresist 
material (photosensitive material) are irradiated with defocused light (defocused 
irradiation). 

Therefore, it would be obvious to a skilled artisan to modify Brown by employing 
the method of varying the transmission of the defocused exposure light as taught by 
Suleski because Suleski, in [0014], [0033], and [0054], discloses that using the binary 
mask to vary transmission of the defocused light during exposure enables better control 
of sidewall sharpness and actual depth during gray scale mask fabrication. 

5. Claims 5, 16, and 32-33, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U. S. Patent Application Publication No. 2002/0045105 (Brown et al., 
herein after referred to as Brown) in view of U. S. Patent No. 6,449,399 (Nakasuji). 

Brown is discussed in paragraph no. 2. 
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Brown, in [0047], and [0048], discloses that multiple pass writing is employed to 
pattern the photosensitive material in order to eliminate stitching errors (seam lines). 

The difference between the claims and Brown is that Brown does not disclose 
that the edge of the mask is intentionally meandered (claims 5, and 16). Brown does 
not disclose that the meandering of the meandering edge portions are periodic and that 
the period of meandering is substantially smaller, at least an order of magnitude smaller 
than the dimension of the mask (claims 32-33). 

Nakasuji, in col 2., lines 33-47, in and in col 6, lines 13-40, discloses a reticle that 
has edges that are intentionally meandered (sub-fields, reference 91 of figure 5(B)). 
Nakasuji, in col 6, lines 13-64, in col 7, lines 26-29, and in figure 5 (B), discloses that a 
reticle with all of the edges (all outer edges of the reticle) as intentionally meandering 
edges (subfields, reference 91), that are periodic with a period that is less than the 
dimension of the mask (the skirts (references 91, and 93 of figures 5(B), and 5(C)) in the 
reticle are not imaged or exposed, significantly smaller than the dimension of the mask). 

Therefore, it would be obvious to a skilled artisan to modify Brown by employing 
the mask with subfields (meandered edges) as taught by Nakasuji, because Nakasuji, in 
col 2, lines 29-47, and in col 7, lines 26-31, discloses that using reticles with subfields 
(with meandering edges) for exposure results in the formation of pattern images that are 
contiguous and are properly stitched together such that defects arising from subfield 
stitching errors are reduced. 
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6. Claims 13-14, are rejected under 35 U.S.C. 103(a) as being unpatentable over U. 
S. Patent Application Publication No. 2002/0045105 (Brown et al., herein after referred 
to as Brown) in view of U. S. Patent NO. 5,045,438 (Adachi). 

Brown is discussed in paragraph no. 2. 

The difference between the claims and Brown is that Brown does not disclose 
electroplating the substrate contour to form a master (claim 13). Brown does not 
disclose that the master is used for molding a desired contour (claim 14). 

Adachi, in col 3, lines 65-68, and in col 4, lines 1-10, and lines 63-68, in col 5, 
lines 1-4, discloses electroplating the substrate with the pattern to form a stamper 
(master) and using the stamper (as a mold) to perform molding. 

Therefore, it would be obvious a skilled artisan to modify Brown by employing the 
electroplating process to form a master as taught by Adachi because Brown, in [0057], 
discloses that a master can be formed from the pattern formed on the photosensitive 

4 

material, and Adachi, in col 3, lines 35-55, discloses that such process enables reduced 
or almost negligible tracking error and read error in reproducing or recording procedure. 

7. Claims 22-25, and 27-29, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U. S. Patent Application Publication No. 2002/0045105 (Brown et al., 
herein after referred to as Brown) in view of U. S. Patent No. 6,449,399 (Nakasuji). 

Brown, in the abstract, in [0023], [0025], [0048], [0049], [0051], [0052], [0053], 
[0054], [0055], discloses reducing seam lines (stitching errors) in lithographic processes 
comprising providing a substrate, applying a photosensitive material on the substrate 



Application/Control Number: 10/665,531 Page 7 

Art Unit: 1756 

(surface to be patterned), providing energy sources as irradiation sources (for multiple 
pass writing), and by providing a mask (gray scale mask with a pattern to be defined on 
the substrate, mask is replicated on the substrate to form a repeating gray scale pattern, 
using multiple passes that are offset) defining a pattern to be replicated on the 
substrate, performing a first pass to partially expose a first portion on the photosensitive 
layer and positioning the mask offset at a small distance so as to perform multiple 
passes (upto nth sweep) such that no two passes write along the same path, and 
repeating the passes to form a final desired structure (continuously but partially 
exposing the entire photosensitive layer, forming a desired substrate contour), resulting 
in the reduction of stitching errors (reducing seam lines) (claim 22). Brown, in [0048], 
discloses that the mask is a gray scale mask (claim 23). Brown, in [0010], discloses 
that the mask is formed of a High Energy Beam Sensitive (HEBS) glass (claim 24). 
Brown, in [0052], [0053], [0054], discloses that the gray scale mask is formed by writing 
the mask with a laser or electron beam energy source (claim 25). 

The difference between the claims and Brown is that Brown does not disclose 
that the mask has opposed first and second intentionally meandering edge portions. 
Brown does not disclose that all of the edge portions of the mask are intentionally 
meandering edge portions (claim 27). Brown does not disclose that the meandering of 
the meandering edge portions are periodic and that the period of meandering is 
substantially smaller, at leas an order of magnitude smaller than the dimension of the 
mask (claims 28-29). 



* 

Application/Control Number: 10/665,531 Page 8 

Art Unit: 1756 

Nakasuji, in col 6, lines 13-64, in col 7, lines 26-29, and in figure 5 (B), discloses 
that a reticle with all of the edges (all outer edges of the reticle) as intentionally 
meandering edges (subfields, reference 91), that are periodic with a period that is less 
than the dimension of the mask (the skirts (references 91,and 93 of figures 5(B), and 
5(C)) in the reticle are not imaged or exposed, significantly smaller than the dimension 
of the mask). 

Therefore it would be obvious to a skilled artisan to modify Brown by employing 
the mask with subfields (meandered edges) as taught by Nakasuji, because Nakasuji, in 
col 2, lines 29-47, and in col 7, lines 26-31 , discloses that using reticles with subfields 
(with meandering edges) for exposure results in the formation of pattern images that are 
contiguous and are properly stitched together such that defects arising from subfield 
stitching errors are reduced. 

8. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over U. S. 
Patent Application Publication No. 2002/0045105 (Brown et al., herein after referred to 
as Brown) in view of U. S. Patent No. 6,449,399 (Nakasuji) as applied to claims 22-29 
above, and further in view of U. S. Patent Application Publication No. 2002/0146627 
(Suleski et al., herein after referred to as Suleski). 

Brown in view of Nakasuji is discussed in paragraph no. 6. 

Brown, in [0053], and [0054], discloses that a binary mask can be used for 
exposing the photosensitive material. 

The difference between the claims and Brown in view of Nakasuji is that Brown in 
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view of Nakasuji does not disclose that the binary mask modulates a defocused 
irradiation to expose the photosensitive layer and that the illumination is varied in its 
intensity (claim 26). 

Suleski, in the abstract, in [0013], [0014], and [[0054], discloses that binary 
masks with variable transmissions are employed for exposure, and that the photoresist 
material (photosensitive material) are irradiated with defocused light (defocused 
irradiation). 

Therefore, it would be obvious to a skilled artisan to modify Brown in view of 
Nakasuji by employing the method of varying the transmission of the defocused 
exposure light as taught by Suleski because Suleski, in [0014], [0033], and [0054], 
discloses that using the binary mask to vary transmission of the defocused light during 
exposure enables better control of sidewall sharpness and actual depth during gray 
scale mask fabrication. 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daborah Chacko-Davis whose telephone number is 
(571) 272-1380. The examiner can normally be reached on M-F 9:30 - 6:00. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark F Huff can be reached on (571 ) 272-1 385. The fax phone number for 
the organization where this application or proceeding is assigned is (571 ) 273-8300. 
Information regarding the status of an application may be obtained from the Patent 
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Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free), 
dcd a 

November 21, 2005. 



JOHN A. MCPHERSON 
PRIMARY EXAMINER 




